In vivo pro-apoptotic and antitumor efficacy of a c-Raf antisense phosphorothioate oligonucleotide: relationship to tumor size.
Previously, we have shown that a phosphorothioate antisense oligonucleotide (ODN) targeted against c-raf RNA (ISIS5132; cRaf-AS) induces apoptosis in human tumor cells. We now show that the same ODN also efficiently triggers apoptosis in human tumor xenografts in nu/nu mice. Although cRaf-AS showed a clearly inhibitory effect on the growth of established tumors (approximately 150 mm3) compared to a mismatched control ODN (MM), tumor progression was not prevented. This correlated with a partial refractoriness of the tumor to cRaf-AS-induced cell killing, which seemed to be due to an inhomogeneous and inefficient penetration of the ODN into the tumor tissue rather than cellular resistance. In agreement with this conclusion, we found that growth of small tumors (<50 mm3) was completely inhibited concomitantly with an accumulation of the ODN throughout the tumor. These data show that the cRaf-AS is a highly efficacious antitumor agent, provided accessibility into the tumor tissue is warranted, and suggest that PS-AS-ODN treatment may be particularly useful in an adjuvant setting.